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Up to the blastula stage the organization of the sea urchin larva is radially sym-
metrical, and it becomes bilateral symmetrical when the mesenchymes, which are 
derived from the micromeres of 16-cell stage are arranged into two masses in the 
blastocoel at the early gastrula stage. Prior to the metamorphosis, the echinus-
rudiment is formed on the left side of the larva (M,sBride 1912, 1914a, b). 
In the sea urchin the asymmetry appears in the coelomic vesicles, of which 
the left one forms the hydrocoele and induces the amniotic invagination (~Bride 
1914b). In the heart urchin, Echinocardium cordatum, the left antero-lateral arm 
becomes longer than the right before the change of the coelomic vesicle, according 
to the illustration of M,sBtide (1912, 1914a). This difference seemes to have a 
close relation in the mechanism of formation of the adult structure. 
It is import.i'nt in the process of the organogenesis and the phylogenie rela-
tions that the organization on the left side of the larva seems to take the leading 
role in the formation of the adult structure. 
In this paper the observations of the cell mass found on the left side of the 
pluteus larva of the sea urchin, Temnopleurus hardwickii are described. 
Here the writer wishes to thank Professor Isao Motomura for his constant 
guidance during the course of the present work. 
I. MORPHOLOGY OF THE CELL MASS 
In the pluteus larva of three days after fertilization, two pairs of well-developed 
arms, skeletal spicules and a tripartite alimentary canal are observable in Temno-
pleurus hardwickii (Moore 1933). This larva has a bilateral symmetrical organiza-
tion in all respects except for the presence of a cell mass in a difinite position on the 
left side of the original blastocoel. It is situated at the left side of the posterior 
part of the left coelomic vesicle (Fig. 2), and is slightly approaching to the left post-
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oral arm (Fig. 1). It is a spherical organ measuring 18 I" in diameter, as large 
as about three times of a free mesenchymal cell, and contains about six cells in a 
cross section. 
Fig. 1. Pluteus of Temnopleurus 
hardwickii, showing the position of the 
cell mass. Two days old, side view. 
Fig. 2. Four days old, abanal 
view. 
Moore (1933) has reared the plutei of Temnopleurus hardwickii for a month and 
reported on the normal development. Nevertheless, there is no description of the 
cell mass mentioned here except for one of her figures of plutei of this species. The 
writer is in the opinion that his observations agree with her illustration, if it is drawn 
based on the observation of the cell mass. 
II. ORIGIN OF THE CELL MASS 
As to the origin of the cell mass four possibilities are supposed, namely, it is 
from the free mesenchyme cells, coelomic vesicle, gut or from ectoderm. It was as-
certained that the cell mass is derived from the ectoderm in the centrifuge experi-
ment. The brown pigment granules in the endoplasm of the Temnopleurus egg 
are stratified at the centrifugal pole in the unfertilized eggs by centrifuging with a 
force of 972GX20M, without affecting on the embryonic axis (Motomura 1948). 
As the result, the layer of the pigment granules were observed at random portions of 
the pluteus. When the animal half was directed to the centrifugal pole, the pigment 
granules were found in the ectoderm as well as in the cell mass, but not in the 
endoderm and mesoderm. The pigment granules were arranged near the outer 
surface of the cell wall in the ectoderm, while they were aggregated at the centre of 
the cell mass. But, when the pigment granules were located only in the right 
ventral side of the ectoderm, they were not observable in the cell mass. When 
pigment granules were located in the endoderm and mesoderm, the cell mass 
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contained no pigment granules. The above mentioned facts show that the cell mass 
is formed by the invagination of the ectoderm (Fig. 3). The process of invagina-
tion of the cell mass was observed at the early pluteus stage soon after the time 
when the antero-lateral rod of the spicules forms the recurrent rod by branching 
(Fig. 4). The invagination occurred at the boundary between the oral surface and 
the ciliary band directing to 
~l-~ ~ 
Ectoderm 
Fig. 3. Diagram illustrating process of 






inner ~el~· mass 
Fig. 4. Camera lucida draw-
ings of invagination process of the 
cell mass in the normal pluteus. 
In the pluteus of a sea urchin, Temnopleurus hardwickii, a spherical cell mass 
was observed at the left side of the posterior part of the left coelomic vesicle. The 
cell mass is formed by the invagination of the ectodermal cell wall at the boundary 
between the oral surface and the ciliary band in the early pluteus stage. 
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